Thirty seven flexible bronchoscopies were performed in 33 infants in a neonatal intensive care unit, using a 2-2 mm flexible ultrathin bronchoscope. Twenty eight procedures were performed via an endotracheal tube or tracheostomy and nine in spontaneously breathing infants. Indications for endoscopy included persistent atelectasis and/or emphysema (n=21), unexplained acute respiratory distress (n=10), stridor (n=3), assessment of congenital abnormalities of the tracheobronchial tree (n=2), and follow up of an endobronchial granuloma during the course of corticosteroid treatment (n= 1). Abnormal airway dynamics and/or abnormal structure were seen in 23 of 37 cases. In 54% of the procedures, the results of bronchoscopy had a direct effect on further management. The procedure was well tolerated and completed in less than two minutes. Our results suggest that the ultrathin flexible bronchoscope improves airway exploration and the understanding of respiratory disorders during the first months of life, particularly in ventilated infants. 
Persistent lung atelectasis, localised hyperinflation, and acute respiratory failure are common events in neonatal intensive care units (NICU). They constitute well accepted indications for urgent bronchoscopy.' Direct examination of the airways is the definitive diagnostic procedure in infants with bronchopulmonary dysplasia,2 congenital heart and/or lung anomalies,3 4 and generally in intubated mechanically ventilated infants. Because of the small internal diameter of the airways and/or of the endotracheal tube ultrathin flexible bronchoscopes have been developed.58 Valuable information is thus provided concerning patency and the position of the endotracheal tube5 8 9 and in evaluating tracheal injury.'0 This report describes our experience with an Olympus 2-2 mm flexible bronchoscope in the assessment of airway obstruction by malacia, intrinsic obstacles, or extrinsic masses or vessels.
Patients and methods
Between October 1989 and April 1990, we performed 37 flexible bronchoscopies in 33 infants. The mean age at presentation was 94 days (range 2 days to 9 months) and the mean weight 4 kg (range 1010-7000 g).
Twenty seven infants had an underlying disease: bronchopulmonary dysplasia (n=9), congenital heart disease (n= 10), congenital malformation of the lower respiratory tract (n=6) including scimitar syndrome, pulmonary artery 'sling', bronchopulmonary sequestration, left diaphragmatic hernia with pulmonary hypoplasia, and two infants with tracheo-oesophageal fistula with oesophageal atresia; one child had bullous epidermolysis and one had cystic fibrosis. The remaining six children ranged in age from 6 to 22 days and had been admitted to the NICU for the sole diagnosis of neonatal respiratory distress.
Flexible bronchoscopy was performed with a prototype flexible ultrathin bronchoscope with an outer diameter of 2-2 mm (model XBF22 Olympus Corporation). This bronchoscope is immersible, it has an angle of flexion of 130°a nd an angle of antiflexion of 65°, but no suction channel.
Twenty six of the 37 endoscopies were carried out in intubated children. The diameters of the endotracheal tubes were as follows: [2] [3] [4] [5] In 23 of 37 cases, abnormal airway dynamics and/or abnormal structure were seen. Severe tracheomalacia and/or bronchomalacia were observed on 10 occasions (bronchopulmonary dysplasia in three, congenital heart anomalies in four, scimitar syndrome in two, and after tracheo-oesophageal fistula remain in one). Airway compression by enlarged heart cavities or vessels was found in five cases of congenital heart anomalies and in the case of pulmonary artery 'sling'. Using ultrathin bronchoscopy we documented three cases of inflammatory stenosis of the right intermediate bronchus, three occluding granulomas (one tracheal and two bronchial) as well as one case of a foreign body in the right intermediate bronchus. Two infants with right upper lobe atelectasis had a tracheal bronchus: one of them was examined soon after repair of an oesophageal atresia and had associated tracheomalacia; the second, a 1100 g premature infant, had a right lower lobe emphysema, and inflammatory stenosis of the right intermediate bronchus. The diagnostic yield of ultrathin flexible bronchoscopy was higher in cases of radiologically documented atelectasis or emphysema (80%) than in cases where these findings were absent (5/10; 50%).
The procedure was well tolerated and completed in less than two minutes. The decrease of Sao2 was moderate (Sao2 remained >80%), and resolved rapidly after removal of the fibrescope. No bradycardia was observed. None of the spontaneously breathing infants showed desaturation or bradycardia during the procedure.
In 54% of the procedures, the result of flexible bronchoscopy had a direct effect on further management: earlier correction of cardiovascular abnormalities (n=5), extraction of the foreign body (n= 1), removal of a mucous plug by rigid bronchoscopy (n= 1), extreme care in suctioning (no suction below the end of the endotracheal tube), a course of steroids treatment in cases of inflammatory stenosis or granulation tissue (n=6), change in ventilator settings in mechanically ventilated infants and in chest physiotherapy in spontaneously ventilated infants with severe tracheobronchomalacia (n=7).
Discussion
Our results confirm the safety and the diagnostic value of ultrathin flexible bronchoscopy in the assessment of airways in newborn and premature infants.
Evidence of persistent, clinical or radiological, airway obstruction is a constant concern in the NICU and the need for rapid evaluation of the airways constitutes a major indication for flexible bronchoscopy. However, until recently the procedure required extubation because of either the size of the paediatric bronchoscope12 or the need for rigid bronchoscopy,13 thereby greatly limiting the use of such exploration. With the new ultrathin flexible bronchoscope, extubation is no longer necessary for airway exploration. Previous studies demonstrated the usefulness of this procedure, but the study groups consisted of older'4 and/or nonintubated children,8 without concomitant pathology. Other studies involved the use of either bigger bronchoscopes5 8 or an instrument with a non-directed tip,5 6 9 14 and the procedures were usually performed in order to verify the position of the endotracheal tube. In contrast, 80% of our patients had concomitant pathology favouring the occurrence of airway obstruction.
The addition of a connector allows the introduction of the 2-2 mm bronchoscope into the endotracheal tube, maintaining good oxygenation and ventilation, in order to achieve a more comfortable and complete examination. Our Classical paediatric flexible bronchoscopy in spontaneously ventilating infants carries the risk of inducing respiratory failure especially in small patients (-2500 g) or in those with borderline respiratory status. Ultrathin bronchoscopy offers a safe alternative in the above mentioned circumstances.
In conclusion, the 2-2 mm ultrathin flexible bronchoscope is very useful in a NICU in improving airway exploration and the understanding of respiratory disorders during the first months of life, particularly in ventilated infants.
